and references therein) in the Northern and Southern Hemisphere (NH/SH). These 49 studies found different atmospheric transport patterns from source region to sampling 50 site for different ice core records (Whitlow et al., 1994) , which can alter the glacio-51 chemical cycle in the NH and SH. 52
There are a few studies of specific organic tracers of biomass burning for an 53 ice core, such as levoglucosan (1,6-anhydro-β-D-glucopyranose), which is pyrolysis 54 product of cellulose and hemicellulose); dehydroabietic acid (1-55 phenanthrenecarboxylic acid) and vanillic acid (4-hydroxy-3-methoxybenzoic acid); 56 and other compounds (e.g. mannosan and galactosan) in the NH (Kawamura et al., 57 Atmos. Chem. Phys. Discuss., https://doi.org/10.5194/acp-2019-139 Manuscript under review for journal Atmos. Chem. Phys. gymnosperm sources for anhydrosugars (Kawamura et al., 2012 further suggest that forest fire activities were stronger than anthropogenic activities in 231 the source regions (Eichler et al., 2011) . 232
Similarly, the sparsity of NH 4 + spikes after 1920 in Greenland (GISP2 and 233 20D) suggest low intensity of biomass burning and/or significant deposition before 234 reaching Greenland from North America (Whitlow et al., 1994) . This is similar to the 235 saddle of Aurora Peak, except for 1910 (20800 ng/L), which may be due to a point 236 
Dehydroabietic acid 262
Dehydroabietic acid is produced by pyrolytic dehydration of abietic acid from 263 conifer resin. In other words, dehydroabietic acid is produced during the burning process 
Vanillic acid 324
We detected vanillic acid (VA) in an ice core of the Aurora Peak (Figure 2c) , 325 which is a biomass burning tracer of lignin (Simoneit et al., 1993) . Particularly, VA 326 can be produced by incomplete combustion of conifer trees, i.e., conifer rich boreal 327 forest (Pokhrel, 2015; Simoneit et al., 1993 ) . 
